Objective. To implement and evaluate the impact of a semester-long, online, 1-credit elective course designed to promote tobacco cessation counseling proficiency among health professions students. Design. Online technology was used to create an elective course devoted to tobacco cessation, modeled closely after the Rx for Change curriculum. Students from pharmacy, nursing, and other health disciplines enrolled in the course. Assessment. Students completed pretraining and posttraining survey instruments that assessed their self-reported skills and ability to counsel patients for tobacco cessation. Overall ability to counsel for tobacco cessation and each of the ''5 A's'' approach for comprehensive counseling (ask, advise, assess, assist, arrange) increased significantly from pretraining to posttraining (p , 0.001). Self-efficacy also increased from 2.2 to 4.1 (p , 0.001; on a 5-point scale). Conclusion. This study demonstrated that an online tobacco cessation course improved studentreported ability and skills to counsel patients on tobacco cessation.
INTRODUCTION
Cigarette smoking remains the leading known cause of preventable deaths in the United States, resulting in 437,902 deaths per year and a productivity loss of $92.4 billion annually. 1 Tobacco use decreases when patients receive counseling from a health care provider. 2 Seventy percent of smokers visit health care settings each year, but only 50% of patients report that tobacco cessation was discussed during a physician visit, 3 only 20% during a dentist visit, 3 and fewer than 5% of patients in community pharmacies reported having been asked about tobacco use by a pharmacist. 4 One explanation is the well-documented, historically inadequate level of tobacco cessation training in health professional curricula. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] Nearly 20% of adults are current smokers; 16 given the widespread use of tobacco and its significant negative public health impact, comprehensive tobacco cessation training should be integrated into health curricula. 2 In 1999, a comprehensive tobacco cessation curriculum was developed by pharmacy faculty members in California (University of California -San Francisco, Western University of Health Sciences, and University of Southern California). The Rx for Change: ClinicianAssisted Tobacco Cessation Program (http://rxforchange. ucsf.edu) [17] [18] [19] was created to fill the decades-long gap in cessation training for health care providers and was designed for broadscale dissemination. Through a series of 5 train-the-trainer programs funded by a grant from the National Cancer Institute, the program was disseminated to 191 faculty members representing 98% of US colleges and schools of pharmacy. 20 Although faculty members from all but 2 schools participated in training and more than 80% of the colleges/schools adopted the program, this curriculum has never been delivered through an online platform.
Quality of tobacco cessation training delivered by an online medium has been discussed previously by Brown and colleagues 21 ; however, the outcomes of an entire online course devoted to tobacco cessation available to students in multiple health disciplines has not been evaluated. An increasing number of pharmacy colleges and schools are implementing online courses. [22] [23] [24] [25] Online courses allow not only distance-learning, but the multimedia capability of the Web also provides modes to teach and reinforce counseling skills that often can be difficult to convey in the traditional classroom setting. The goal of this study was to evaluate student-reported counseling ability and self-efficacy following a multidisciplinary, online tobacco cessation course.
DESIGN
The course Tobacco Dependence and Treatment for Health Care Professionals was designed to incorporate Rx for Change into a cohesive online course for healthprofessions students, to be integrated into the core curriculum, or offered as an elective to supplement materials taught in the classroom. At Purdue University, pharmacy students received 8 hours of tobacco education (5 lecture hours plus one 3-hour skills laboratory) in the core curriculum, and students who wanted to maximize their proficiency also enrolled in the online elective course.
The goals of the course were to facilitate professional student learning through knowledge and skills related to tobacco dependence and treatment, provide pharmacy students with a systematic approach to identifying and treating tobacco dependence, and enhance written and verbal communication skills. After completion of the course, students were expected to demonstrate knowledge, skills, and attitudes about nicotine dependence, treatment, and counseling; apply the ''5 A's'' framework (ask about tobacco use, advise patients to quit, assess readiness to quit, assist with quitting, and arrange followup) when counseling patients about tobacco cessation; assist patients with tobacco cessation using individually tailored interviews; and demonstrate written communication skills with patients and other health care professionals through written exercises.
The Tobacco Dependence Treatment for Health Care Professionals elective course was derived primarily, but not exclusively, from the Rx for Change program and was developed as a series of independent modules that were completed by students asynchronously. Course development was supported through a grant from a statewide organization of higher education collaboration. This 1-credit course was initially offered to second-and thirdprofessional year pharmacy students and graduate nursing students, or undergraduate clinical nursing students, during the 16-week 2006 spring semester. The course subsequently was offered during the fall 2006, fall 2007, and fall 2008 semesters. One pharmacy practice faculty member served as the instructor of record and coordinated the course.
Although didactic learning was selected primarily for delivery of course content, many learning activities and assignments used a learner-centered approach, encouraging students to discover outside resources to form evidencebased opinions. Didactic teaching through Web-based modules provided a means to deliver information to students efficiently. Asynchronous learning was achieved through online technology and allowed students across disciplines to enroll in the course despite curricular scheduling conflicts.
As students became familiar with course content, they completed assignments requiring substantive thinking in an active manner. For example, one assignment required students to identify 3 friends or relatives who smoked and ask them to complete a tobacco use log for 3 to 7 days. Once the logs were completed, students summarized the results, provided their impressions of the results, and discussed how they would use this information to help the patient attempt to quit. Another assignment required students to find, read, and analyze content on various Internet sites about tobacco harm reduction (eg, smoking fewer cigarettes per day). Then, students formulated their opinions about harm reduction and posted them to a discussion board. The discussion board generated debate about the pros and cons of harm reduction strategies, and students were required to defend their opinions.
The online technology used to create the course included Web-based modules, combined video and graphic streaming, discussion boards, written assignments submitted electronically, online quizzes, and Web links to other informational resources. The benefits of this technology, compared to a traditional classroom setting, were multifaceted: (1) the technology created an environment for active learning; eg, the technology provided a mechanism for individual students to view and interact with videos of ''real life'' clinical case scenarios, and online quizzes provided real-time feedback on performance, while discussion boards encouraged in-depth discussion of pertinent topics; (2) the platform enabled asynchronous interaction among students and instructors across schools and campuses; (3) the online setting could be used in the future for broad-scale dissemination to other universities; (4) the online course reduced faculty burden because it was turnkey; and (5) the depth and breadth of the course provided an opportunity for students to become experts in comprehensive tobacco cessation by delivering more tobacco cessation training than typically provided in the classroom setting.
Course topics are listed in Table 1 . The content of each module was delivered using an online educational course platform WebCT Vista/Blackboard (Blackboard, Washington, DC) an enterprise course management system designed to support the existing structure, operations, and workflow of higher education institutions. This system American Journal of Pharmaceutical Education 2010; 74 (2) Article 36.
allowed universities to support Web-delivered and Webenhanced courses across a multicampus system and remote locations. Instructors integrated course content with specific activities such as homework assignments, discussion topics, self-tests, and multimedia clips. This contributed to students' comprehensive understanding of each course concept. Students had access to a complete online learning environment that helped them succeed in managing course work, share information and files, and communicate and collaborate with instructors and fellow students.
Additional Web-based software was used to complement the Vista/Blackboard program. For example, Microsoft PowerPoint slides were converted to Abode Flash files (Adobe, San Jose, CA) to deliver course information. The slides served as a backbone for the educational delivery of some modules ( Figure 1 ). To complement the slides, course instructors were audio taped while delivering module content, and the audio was combined with the slides using Macromedia Breeze software (Adobe, San Jose, CA) which enabled students to listen to the instructor while simultaneously viewing the slides. Vista/Blackboard also enabled the slides to be viewed separately online or printed for note-taking purposes.
In addition to the lecture/slide format, other course content was delivered using video streaming ( Figure 2 ). The course instructors assembled a collection of interviews, testimonials, and clinical case vignettes about tobacco use. These videos were incorporated into various modules to enhance instruction and provide practical examples. This technology was important as it served as a primary way to deliver practice-based examples of tobacco cessation counseling. Clinical examples of counseling were interactive, allowing students to engage in active learning by practicing real life counseling scenarios that were conceptually derived from actual patient encounters. For example, a section of a video case scenario was played for the students. Following the section, students were required to answer a question about how they would respond to the patient in the scenario before being allowed to view the next section of the video and see how the case scenario was resolved. Video streaming also facilitated demonstrations of the proper use of the pharmacotherapeutic modalities.
Also, the Web CT Vista/Blackboard capability to create online discussion boards, assignments, and quizzes allowed virtual classroom interaction for several assignments. Discussion boards were created for various topics in the course. Students posted and responded to messages on the discussion board asynchronously. One example of a discussion board assignment was to address the question, ''What if a patient asks you about your smoking history?'' This question required students to reflect on both personal experience and techniques learned during the course to develop an appropriate answer. Other discussion board topics required students to read scientific articles and post 2 substantive thoughts about the articles. Students were encouraged to respond to other comments posted, generating an asynchronous discussion and also providing additional opportunities for active learning. The online assignments and quizzes provided instant feedback on performance to ensure student competence. American Journal of Pharmaceutical Education 2010; 74 (2) Article 36.
The course was modified slightly after each semester offering in response to feedback from students. For example, course content and some assignments were abbreviated or omitted in response to students' evaluations, indicating the mismatch of time demands relative to the credit offering. Additionally, the content was updated in accordance with ongoing changes in clinical practice. These changes to course structure and content reduced coursework time from 19.5 hours in the spring of 2006 to 15 hours in the fall of 2008, when 4 assignments were deleted and others were merged.
EVALUATION AND ASSESSMENT
Pretraining and posttraining survey instruments were administered prior to and at the conclusion of the course to assess students' self-reported skills and ability to counsel patients for tobacco cessation. The survey instruments were anonymous, but linkable through a non-identifying American
combination of data points including the day of the month the student was born, the first 2 letters of his/her high school, and the last 3 digits of his/her telephone number. All study-related procedures were approved through Purdue 20 Both surveys assessed students' self-reported counseling skills, including (1) overall ability, (2) 5 key competency facets of tobacco cessation counseling (the ''5 A's'' approach 2 ), and (3) self-efficacy (ie, confidence) for counseling, using an 11-item scale ( Table 2) . Survey questions were answered using a 5-point scale for overall ability and the ''5 A's'' approach (1 5 poor; 2 5 fair; 3 5 good; 4 5 very good; and 5 5 excellent), and self-efficacy (1 5 not at all confident; 2 5 not very confident; 3 5 moderately confident; 4 5 very confident; and 5 5 extremely confident). In a previous study of 493 pharmacy students in California, the 5-item tobacco cessation counseling competency scale exhibited a Cronbach alpha estimate of internal consistency of 0.85, with 1 factor accounting for 63.2% of the variance. 19 In the same study, a 12-item version of the self-efficacy scale exhibited a Cronbach alpha estimate of internal consistency of 0.92, with 1 factor accounting for 52.9% of the variance. In the current study, 1 item was removed from the original scale because it was not deemed relevant to nonpharmacist clinicians.
Sociodemographic variables were assessed posttraining; these included sex, age, race/ethnicity, and tobacco use status. Students' posttraining impressions of course content and applicability for use in practice were assessed. Specifically, students were asked to estimate the percentage of the curriculum that: (1) was completely new; (2) they had been taught before but needed to review; and (3) had been taught before and was an unnecessary review. Students were also asked what percentage of course material would be used in clinical practice as well as whether they perceived that the course would increase the number and quality of patient counseling sessions. General attitudes concerning the role of health care professionals in tobacco control activities were also assessed.
Student grades in the course were computed based on scores from online quizzes, discussion board posts, and electronically submitted homework assignments. Online quizzes were the primary mechanism used to assess knowledge, and discussion board posts and homework assignments were used to assess students' skills, attitudes, and abilities to apply the ''5 A's'' approach when counseling, as well as to assess their written communication skills. Graded responses to patient scenarios presented by streaming video allowed the instructor to assess students' abilities to assist patients with tobacco cessation using individually tailored interviews. The final module of the course functioned primarily as a cumulative skills assessment module, requiring students to apply information learned throughout the course to a variety of patient scenarios.
In addition to a posttraining survey and course assessments, students were given a course evaluation to rate the course and offer suggestions for improvement. The course evaluation was completed anonymously via a link to an online Web site, and included 18 items related to course content and student learning (Table 3 ) using a 5-point scale (1 5 strongly disagree to 5 5 strongly agree). One additional item asked for an overall course rating based on a scale with 1 5 very poor, 2 5 poor, 3 5 fair, 4 5 good, and 55 excellent. Students were also asked for qualitative comments on ways to improve the course.
Responses were summarized using standard descriptive statistics. Scale scores were computed as the average of constituent items for (1) a tobacco cessation counseling competency scale, composed of the ''5 A's'' approach items, and (2) self-efficacy for counseling, composed of 11 items. The statistical significance of change scores were assessed using paired t tests. Because the evaluation was designed to assess program impact, analyses presented here only include those students who completed linkable pretraining and posttraining survey instruments. Analysis of ordinal scale data were performed using nonparametric and parametric procedures; when the analytic conclusions are the same for both procedures, parametric statistics were presented to aid readers' interpretation of the data. Due to the nature of the institutional review board (IRB) approval for this research project and the desire to obtain candid, anonymous responses, student grades were not linkable to the research survey data. As evidence of objective data for evaluation of student knowledge and skills, overall course grade distributions were presented in aggregate.
Over the semester offerings, 58 students enrolled in the online course, providing 58 precourse surveys. Fiftyfour students completed the course (4 students dropped or withdrew from the course) and 46 postcourse surveys were completed (85% of course completers). The preand post-surveys were linkable for 41 of the students (76% of course completers). Overall, 87% of linkable tests were completed by pharmacy students, 3% by nursing students, and 10% by students in other allied health programs. Two thirds were female, and ethnicity was distributed as follows: 90% Caucasian, 5% Asian or Pacific Islander, and 5% Hispanic or Latino. The average age was 25 6 6 years, and 18% disclosed that they had smoked 100 or more cigarettes in their lifetime. Overall, 7.7% of students used tobacco (cigarettes, cigars, pipes, snuff, or chewing tobacco) every day, 2.6% used tobacco some days, 7.7% previously used tobacco but quit, 35.9% had experimented with tobacco in the past, and 46.2% had never used tobacco.
Students reported that 53% of the overall course material was entirely new, 35% was a necessary review, and 12% was an unnecessary review. Students estimated that they would use 81% of the course material when working with patients; 95% believed that participation in the course would definitely or probably increase the quality of their counseling, and 92% believed it would increase the number of patients they would counsel for cessation. Nearly all (97 %) students believed health care professionals should be more active in helping patients quit smoking, and 92% believed they should be more active in helping to prevent smoking. Ninety-five percent of participants believed that other health care professionals would benefit from a similar course. Overall, of the 54 student grades in the course, 77.8% received an A (n 5 42), 18.5% received a B (n 5 10), and 3.7% received a C (n 5 2). The course was evaluated based on summary quantitative data about the course as well as qualitative comments from students (Table 3) . Table 3 lists the mean scores on each item from all students who completed the course evaluation (n 5 50, 93% of course completers). Quantitative course evaluations indicated a favorable response to the course, demonstrating that students generally felt the course was of instructional value (mean, 4.4 6 0.7) and presented a meaningful learning experience (mean, 4.6 6 0.5). Students also indicated that the technology was an aid in learning and understanding the material (mean, 4.3 6 0.6). Overall, students rated the course highly (mean, 4.5 where 4 5 good and 5 5 excellent; SD, 0.6. Qualitative comments suggested that students generally found the course to be valuable. Some students provided suggestions for improvements to the technology utilized and the structure of the course.
Participants' pretraining and posttraining ratings for the ''5 A's'' approach are shown in Figure 3 and Table 2 ; these changes were significant (all p values , 0.001). Similarly, a significant increase was noted in the 1-item rating of overall ability (2.0 versus 3.9; p , 0.001) as well as the 5-item counseling competency scores (2.3 versus 4.1; p , 0.001). For self-efficacy assessments (Table 2) 
DISCUSSION
This study indicated that an online tobacco cessation course had a positive impact on students' self-reported counseling ability and self-efficacy for assisting patients with quitting. The results were similar to previous evaluations of the Rx for Change classroom-based course, supporting the use of an online platform for delivery of tobacco education content in health professional curricula. [17] [18] [19] This vehicle for dissemination has enormous Brown and colleagues found that nontraditional students' knowledge of tobacco cessation significantly increased following completion of an online tobacco cessation module. 21 In addition, during a 1-year followup, these currently practicing pharmacists reported an increase in the amount of tobacco counseling provided to patients. Our study focused not on assessing knowledge (a necessary but not sufficient factor predicting behavior change) but on assessing self-efficacy for counseling, which in our prior research has been shown to be a primary predictor of the number of patients counseled in practice. 26 The American Association of Colleges of Pharmacy 2004 Center for the Advancement of Pharmaceutical Education (CAPE) Education Outcomes specified the importance of training doctor of pharmacy students to promote disease prevention, 27 indicating a need for students to understand tobacco dependence and treatment. Availability of this course, which won the Purdue University Award for Excellence in Distance Learning in 2007, provided pharmacy faculty with an additional resource for achieving the targeted CAPE outcomes.
Ultimately, the desired outcome of the course was to increase tobacco cessation counseling in clinical practice. Because the students evaluated by Brown and colleagues were currently practicing pharmacists, the impact of their tobacco cessation module could be assessed readily. For the student population in our study, assessment of practice was more challenging, given that the students participating in this study would not enter practice for several years following completion of the course. Published literature, however, suggested that health care professionals who receive training for tobacco cessation counseling demonstrated increased delivery of tobacco cessation interventions, 28 and a 4-hour training of the Rx for Change program for psychiatry medical residents resulted in measureable changes in self-reported tobacco cessation counseling behavior, validated through chart reviews. 29 Increased training for health care professionals on tobacco cessation will be pivotal to address the number of patients needing this service, which emphasizes the need to reduce barriers to inclusion of tobacco cessation training in required coursework. Sixty-eight percent of pharmacy faculty have identified lack of available curriculum time as a very or extremely important barrier to enhanced tobacco education. 10 Incorporation of the Rx for Change course into an online medium addressed this barrier by providing asynchronous education while only minimally increasing faculty course burden. Prior to dissemination of the Rx for Change program during a trainthe-trainer course, 50.5% of pharmacy faculty members identified that they had received prior training for tobacco cessation, and only 16.2% had training on teaching this topic to students. 20 The general lack of faculty training for cessation, which likely is not unique to the pharmacy profession, provided a niche for this course-the online format provided a medium by which the course could be shared with many health professional schools, reducing the need for each school to employ an expert in tobacco cessation. Future research should examine the feasibility of implementing a shared course across universities and should examine differences in outcomes for online versus classroom implementation of the course content.
The results of this paper should be considered with some limitations. Although the class size was large enough to observe differences, a larger class size would be more representative and the findings more likely conducive to extrapolation. Some of the Purdue pharmacy students already had participated in 7 to 8 hours of Rx for Change training in their required coursework, and their pretraining skills likely were higher as a result; however, this would yield an underestimation of the course's overall impact (ie, the pretraining vs. posttraining change scores). Because the study surveys were anonymous, they were not linkable to individual student performance data (eg, grades for individual assignments or overall course grades); therefore, results are limited because the extent to which the course met each of its learning objectives could not be estimated with objective measures. The course was offered to students across health disciplines, although few students from nursing and allied health programs enrolled; this may have been due to the nature of the elective coursework and its integration with other curriculums. Students participated in the course on an elective basis and were likely more motivated to succeed in the course than the general student population, and this also limits extrapolation of the findings to other populations. The course was modified yearly due to student feedback and changes in clinical practice, which also may have influenced results. Because student evaluations from the initial course offering were included in the analysis, reported counseling skills and self-efficacy may have had greater increases if these students had been enrolled in later course iterations.
SUMMARY
The Tobacco Dependence and Treatment for Health Care Professionals course, an online course entirely devoted to treating tobacco use and dependence, was associated with improved student-reported counseling ability and self-efficacy. The innovative use of online content was pivotal in providing students with an asynchronous learning environment enabling the development of the desired student outcomes. Future research is needed to demonstrate the impact of such a course on long-term retention of material and skills, as well as its impact on future patient outcomes.
